A strain of Acremonium kiliense (Fungi Imperfecti) produced a water-soluble, dialyzable, heat-stable agent that rendered Cladophoraglomerata (Chlorophyta) chlorotic and inhibited its growth.
Growths of Cladophora spp. (Chlorophyta), especially Cladophora glomerata, often reach nuisance proportions in streams and in the littoral of lakes and estuaries. Algal growths have been controlled by using toxicants such as CuS04 (5) or herbicides (12, 13, 18) or by limiting nutrient inputs (8) . More recently, management of micronutrient balance (20) was suggested as a possible means of regulating the relative abundance of groups of algae. Biological control has received little consideration as an alternative strategy, although there are reports of anti-algal activity of viruses (11, 24) , bacteria (2, 7, 25, 27) , and fungi (1, 4, 6, 16, 21, 23) . Since the early literature contained a few reports of chytridiaceous fungi parasitic on Cladophora spp. (15, 26) , we searched for a fungus potentially useful in biological control of C. glomerata. We found a strain of Acremonium kiliense Griitz (Fungi Imperfecti) that possessed pathogenic activity against C. glomerata without being parasitic.
The fungus was isolated from a contaminated stock culture of C. glomerata by incubating small pieces of the alga on plates of autoclaved prepurified agar (Difco Laboratories, Detroit, Mich.) containing 30 g of macerated C. glomerata per liter for 7 to 21 days at room temperature. After purification, the isolate was maintained on malt extract agar or on autoclaved mats of C. glomerata. Identification was achieved by using slide culture techniques and appropriate keys (3, 10 When conidia were added to C. glomerata, most (>85%) of the Cladophora cells were bleached at the highest inoculum level (Fig. 1A) . In this instance, microscopic observations were confirmed by reduced chlorophyll a concentration and lower yield. Effects were less pronounced at greater dilutions. Most (>75%) of the cells in the control were healthy. Similar results were obtained in other experiments with inocula ranging from 5.12 x 101 to 3.92 x 10c conidia per ml. In the experiment shown in Fig. 1B , fungal conidia and mycelium were placed either in direct contact with C. glomerata or inside dialysis tubing with the C. glomerata outside the tubing. Re sults indicated that infection was not necessary for effects on C. glomerata and that a watersoluble, dialyzable substance(s) was involved. The active material was heat stable, because filter-sterilized supernatant fluid from an A. kiliense culture that was heated before addition to the assay flask affected cultures as did the unheated supernatant (Fig. 1C) . This suggests that the material was nonproteinaceous. C. glomerata collected from Lititz Creek was just as sensitive to A. kiliense as the stock culture in other similarly conducted laboratory experiments.
Results of two microcosm experiments are shown in Fig. 2 . After 1 week the C. glomerata in the inoculated flowing-water microcosms was almost completely chlorotic. Populations in the control microcosms contained more cells with reduced numbers of chloroplasts than were present initially, but few cells were chlorotic. Effects in static microcosms were nearly identical to those in flowing-water microcosms except that populations in the controls remained healthy throughout. Although C. glomerata dominated the communities in all microcosms initially, in these mixed communities with competitive interactions, a Ulothrix sp. became predominant when C. glomerata was affected by added A. kiliense. Other algae (diatoms, Scenedesmus sp., and Spirogyra sp.) present in mixed communities also appeared healthy, suggesting consider-FLOWING II I ably greater sensitivity of C. glomerata to the active agent or apparent specificity. This is the first report of a fungus antagonistic to a Cladophora sp. without being parasitic. A strain of A. kiliense was reported recently to lyse certain cyanobacteria (23) . Neither of the antagonistic compounds has been isolated. Thus, it is not known whether the agent active against C. glomerata is the same as that active against the blue-green algae, although both were heat stable.
These experimental results demonstrate that further research with biological agents and algae capable of causing problem growths may yield new and workable control procedures. Selective control has the advantage of potentially increasing productivity at higher trophic levels. If a species not readily consumed (such as Cladophora sp.) is curtailed so that nutrients are made available to algae desired by herbivores, more efficient energy transfer in the food web would result. Problems such as loss of virulence of the pathogen, varying tolerance or adaptation of target organisms, and possible effects on nontarget organisms would require detailed investigation. During the course of these studies, virulence of A. kiliense decreased, and in some more recent experiments, its virulence was considerably less pronounced.
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